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The SIM Astrometric

e Purpose
— Our Only Calibration of the Instrument
— Reference Mechanism for Science Measurements
« Supplies reference for Science Object position
« Used for determining the Baseline during data-taking
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The Astrometric Grid_

e SIM doesn’t directly measure position or separation, all
measurements are delays, one object at a time

d=se¢ B+ C +errors

» where:
— d = delay measurement




The Grid Observatio

e 0O(3000) Objects

e Individual Measurements
are 1-d delays, not
separations

e About 1/2 tile overlap

Instrasnent Field
of Regard (13deg)




Developing the Astrometric Giid

e All Grid Objects repeatedly sampled during Mission
to scan the whole sky ~4.5 times a Year.

e Object Measurements are done serially

— Common Baseline Orientation during a single field-of-regard
(which we call a “tile”) ties delay measurements together for
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The Astrometric Gri

e Thus, our observables are a series of delay
measurements (and low-resolution baseline
estimates) and a perturbed star catalog. From this,

all we have to do is calculate a maximally consistent
map of the universe.




Sequence of the Grid Simulatien

Generate O(3000) random truth objects

Perturb fruth objects to form knowledge objects
Define grid scan campaign sequence

Simulate delay measurement using truth catalog
Use ' ' '



The Design Matrix _

e From the astrometric equation, we form a design
matrix containing the details of the instrument
performance as we understand it. This includes the
way that the model parameters affect the results




sohving the Grid

e Converge on a maximally consistent grid by iterating on
e min/Ax - b

e where
- A Is our design matrix
X Is a correction vector of the parameters




sohving the Grid

e We exploit the sparseness of A by solving the associated set of
normal equations:

(ATA)x =AThb

e Find an approximate solution using the method of Conjugate
Gradient on the Normal Equations. This approximation to the




Current Status of Gri

e Simulation Fidelity
— Ability to vary scan model (timing of tile observations)
— Magnitude (fringe finding) uncertainties
— Baseline metrology drifts enabled (including breaks)
— Recently added multiple “pin objects”

e Completed Studies:
- M

e Curre




Grid Object Selectio

Magnitude ~12

Evenly distributed

Simple Objects with linear Astrometric parameters
Barycenter = Photocenter

A range of distances

Ability




